Direct measurement of single-stranded DNA translocation by PcrA helicase using the fluorescent base analogue 2-aminopurine.
Use of the fluorescent base analogue 2-aminopurine has provided a direct demonstration of the translocation of PcrA helicase toward the 5'-end of single-stranded DNA. Single 2-aminopurine bases are introduced into otherwise standard oligonucleotides and produce a fluorescence signal when PcrA reaches their position. We demonstrate that random binding of PcrA to ssDNA is followed by translocation in an ATP-dependent manner toward the 5'-terminus at 80 bases per second at 20 degrees C. The data also provide information on the kinetics of ssDNA binding to the helicase and of the protein dissociation from the 5'-end of ssDNA. A full kinetic model is presented for ATP-dependent DNA translocation by PcrA helicase.